Introduction
China is the most populous country in the world, where cancer is a major public health. Cancer was the second leading cause of death, and the incidence and mortality keep increasing (Chen et al., 2015) During the transformation from normal cells to cancer cells, the genes which regulate cell growth and differentiation are overturned. Among the well-known oncogenes such as MIF (Babu et al., 2012) , COMT (Du et al., 2014) , XRCCI (Chen et al., 2015) , EGFR (Chen et al., 2015) and so forth. Of which, the MIF gene is one of the most involved genes that cause cancer.
The macrophage migration inhibitory factor (MIF) was initially described as a soluble factor produced by T lymphocytes which could inhibit the directed migration of macrophages. Nowdadays, MIF is accepted as a pleiotropic cytokine that is a crucial regulator of innate immunity and a regulator of inflammation because it is not only constitutively released from a variety of immune cells, but also widespreadly expressed in other cells (Yuan et al., 2013) . Up to date, previous studies have reported the potential association between MIF −173G/C gene polymorphism and risk of cancer (Meyer-Siegler et al., 2007; Arisawa et al.,2008) , such as prostate cancer patients have increased Mif mRNA expression or MIF protein levels in prostate tissue (Meyer-Siegler et al., 2002) . However, while others have reported a lack of association (Ziino et al., 2005) . The aim of this study is to conduct a meta-analysis of all published studies that derive a more precise estimation of the association between MIF promoter polymorphism and the incidence of cancer in Chinese population.
Materials and Methods

Identification and eligibility of relevant studies
Relevant articles included in the meta-analysis were systematically searched on PubMed, Embase, MEDLINE, Cochrane Library, Chinese National Knowledge Infrastructure (CNKI), Wanfang, Weipu on Dec 31, 2014. Search terms were as follows: "MIF or Macrophage migration inhibitory factor (MIF)", "polymorphism, mutation, or variant", "China or Chinese", "cancer or carcinoma". There was no language restriction. The eligible studies had to meet the following criteria: i) Studies had to assess the association betwee MIF promoter polymorphism and the cancer risks in Chinese population originally; ii) The design had to be a case-control study or cohort study; iii) genotype distributions in both cases and controls were available; iv)the results were expressed as odds ratio (OR) and corresponding 95 % confidence interval (95%CI). And major reasons for exclusion of studies were as follows: i) not for MIF promoter polymorphism and the cancer risks in Chinese population; ii) studies with duplicate unusable data or overlapping participants; iii) animal studies, review articles, metaanalyses, conference abstracts or editorial articles. When more than one of the same patient population was included in several publications, the study with the largest sample size or with the latest publication date was selected.
Data extraction
Two independent reviewers (ChengDi Wang and Taiming Li) extracted data independently complying with the inclusion criteria. In case of conflicting evaluation, a third reviewer (Zhengju Ren) was consulted and consensus was reached after a discussion. In the present meta-analysis, the following variables were collected for each study: i) the first author's name, year of publication, region, subject source control was stratified to populationbased studies and hospital-based studies, cancer type, genotyping method; ii) design type, sample size of the study case and control groups.
Statistical analysis
The strength of the relationships betwee MIF promoter polymorphism and the cancer risks in Chinese population were assessed using OR and corresponding 95%CI. The pooled OR and 95%CI were counted in dominant model (CC+CG vs GG) and other models (CC vs CG+GG, CC vs GG, CG vsGG and C vs G) for MIF −173G/C polymorphism. The heterogeneity was calculated through the χ 2 -based Q-test and I 2 statistics test. If the P-value of heterogeneity was >0. 10, a fixed-effect model was used;otherwise, a random-effect model was used. The significance of the pooled OR was determined by the Z-test, and P <0.05 was considered as statistically significant. Begg's test and Egger's test were o applied to investigate the publication bias. All the statistical analysis was performed using STATA11. 0 (Stata Corporation, College Station, Texas, USA).
Results
Study characteristics
A total of 71 results were retrieved after first search in PubMed, Embase, MEDLINE, Cochrane Library, Chinese National Knowledge Infrastructure (CNKI), Wanfang, Weipu databases. After our careful selection, 8 case-control studies considering 2, 186 cases and 2, 285 controls were included in in the current study (Ding et al., 2009; Xue et al., 2010; Wu et al., 2011; Yuan et al., 2012; Gu et al., 2012; Li et al., 2012; . Two studies were conducted on leukemia patients and were thus classified a"non-solid tumors" whereas the remaining six studies examined either cancer or carcinoma, and thus were classified as "solid tumors". The characteristics of included studies are shown in Table 1 .
Quantitative synthesis
The association between MIF promoter polymorphism and the cancer risks in Chinese population was analyzed in a total of 2, 186 cases and 2, 285 controls from eight case-control studies. Overall, The pooled results indicated the significant association between MIF −173G/C polymorphism and the risk of cancer for Chinese population (CC+CG vs GG: OR=1. 14, 95%CI=1. 02-127, pheterogeneity<0. 01; P =0. 023, Figure 1 ; CC vs CG+GG; OR=1. 12, 95%CI=1. 02-1. 23, pheterogeneity< 001: P =0. 017, Figure 2 ; CC vs GG; OR=1. 18, 95%CI=1. 04-1. 33, pheterogeneity < 001; P=0. 008, Figure 3 ; CG vs GG:OR=1. 03, 95%CI=0. 91-1. 15, pheterogeneity < 001, P=0.656, Figure 4 ; P =0. 656; C vs G:OR=1. 24, 95%CI=1. 14-1. 25, pheterogeneity <001; P <001, Figure 5 ). The shape of the funnel plots seemed symmetrical, and no publication bias was detected in the Egger's test (figure not shown).
Subgroup analysis showed that in patients with "solid tumors", heterogeneity was very large (OR=0. 94, 95%CI=0. 83-1. 06, pheterogeneity=0. 044;p=0. 297, Figure 6 ). Within "non-solid tumors", there was also significant association between the MIF −173G/C polymorphism and cancer (OR=6. 62, 95%CI=4. 32-10. 14, pheterogeneity<0. 001; p <0. 001).
Discussion
The MIF gene is available on chromosome 22q11, and −173G/C polymorphism involves a G to C substitution at base pair 173 of the 50-flanking region (Tong et al., 2015) . Nowadays, MIF is thought as a pleiotropic cytokine, which is connected with many inflammatory response and plays a crucial role in regulation of T-cell activation, the innate immune response (Vera et al., 2011) . Recent studies have revealed MIF expression was associated with tumor grading and a SNP of the MIF promoter (−173) was functionally connected with its expression (De Benedetti., 2003) . Accordingly, MIF is a main modulator of inflammation and a possible connection between inflammation and cancer (Balkwill et al., 2010) . Previous studies have considered the relationship between increased expression of Mif mRNA and cancer (Meyer-Siegler et al., 2005; Rendon et al., 2007; Verjans et al., 2009) . Although many studies have reported the association between MIF −173G/C polymorphism and cancer risk, there is no metaanalysis to comprehensively evaluate the relationship of MIF −173G/C gene polymorphism with cancer risk in Chinese population up to date. Hence, we performed a study to investigate the association.
In the present study, the overall results showed that MIF gene polymorphism could increase the cancer risk in Chinese population (CC+CG vs GG: OR=1. 14, 95%CI=1. 02-127, pheterogeneity<0. 01; P =0. 023; C vs G:OR=1. 24, 95%CI=1. 14-1. 25, pheterogeneity<001; P <001). It reveals that individuals with the variant C allele are at almost 24% higher risk of cancer risk. Due to large heterogeneity in the results, sub-group analysis indicated that there is a strong relationship between Mif promoter genotypes containing dominant model (CC+CG vs GG). In patients with "solid tumors", heterogeneity was very large (OR=0. 94, 95%CI=0. 83-1. 06, pheterogeneity=0. 044;p=0. 297, Figure 6 ). Within "non-solid tumors", there was also significant association between the MIF −173G/C polymorphism and cancer (OR=6. 62, 95%CI=4. 32-10. 14, pheterogeneity<0. 001; p <0. 001). However, a significant heterogeneity between articles studies was indicated in this study, which may have reasons according to following aspects: i) different types of cancer; ii) different genetic and demographic characteristics of included populations; iii) different genotyping methods and different quality of each included study.
There exists several remained limitations in this metaanalysis. Firstly, the sample size of included published articles was small, so sufficient data was unavailable. Secondly, other clinical data such as location, age, gender, source of control, et al were not analyzed due to the lack of information in the original studies (Zhu et al., 2013) . Thirdly, the focus of the recent articles was limited to the MIF -173 G/C promoter and did not include -794 CATT repeat polymorphisms because of the very small numbers of studies. Finally, the gene-gene and gene-environment interactions were not discussed for the MIF gene polymorphisms, also due to lack of original information. Despite the limitations as above, we have minimized the bias through the whole process as follows: well-met our inclusion criteria, data selection and statistical analysis of included case-control studies in the control of publication bias and sensitivity. In this way, the reliability of the results is guaranteed.
In conclusion, our study suggested that the MIF −173G/C polymorphism may increase the risk of cancers in Chinese population. high-quality case-control studies with large sample sizes are warranted to validate our results.
